Cathodoluminescence (CL) microscopy of the foliated calcite shell hinge sections of live-collected oyster Crassostrea gigas collected at seven locations along a latitudinal gradient from the Netherlands in the North Sea to the Atlantic coast of France, revealed variations in luminescence that were attributable to seasonal variations in calcification of the hinge. Photomicrographs of hinge sections and luminescence profiles were analyzed to define a micro-sampling strategy that was adopted to drill the hinge samples to determine their isotopic composition. Reconstructed seasonal seawater temperatures determined from the stable oxygen isotope (δ 18 O) composition along growth profiles from 32 oyster shell hinges showed distinct seasonal isotopic cycles that were compared with in situ measured seawater temperatures and salinities at each location. Comparison of the amplitude of the (δ 18 O) signal and the annual maximum and minimum seawater temperatures demonstrated that C. gigas shells from several locations provided a reliable record of seasonal seawater temperature variation. The exception to this was oysters from the Netherlands and northern France where winter growth rates at low temperatures were slow so that insufficient shell was deposited to allow adequate spatial resolution of sampling and this resulted in time-averaging of the reconstructed seawater temperatures and an overestimation of winter seawater temperature. A potential variability in δ
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The stable isotopic (δ 18 O) composition of calcite in mollusc shells has been shown to be a reliable proxy 48 for changes in seawater temperature and salinity (e.g. Epstein et al. 1953; Carter 1980; Schein et al. 1991; Surge 49 et al. 2001) . The geochemical composition of bivalve shells can provide information on the temporal changes of 50 a range of environmental factors over both long-(multi-annual), mid-(seasonal) and short-term (lunar and tidal) 51 time scales (e.g. Arthur et al. 1983; Richardson 2001; Schöne 2003) . Although many authors have utilised 52 bivalve shells to reconstruct the seasonal evolution of environmental conditions at specific locations (e.g.
53 Killingley and Berger 1979; Kennedy et al. 2001; Mueller-Lupp et al. 2003; Dettman et al. 2004; Schöne et al. 54 2004), few studies, however, have investigated the isotopic composition of mollusc shells along latitudinal 55 gradients (see Jones and Quitmyer 1996; Khim et al. 2000; Elliot et al. 2003; Schöne et al. 2003) . Harrington 56 (1989) has underlined the importance of understanding the effects of geographical position on environmental 57 records in shells of the same species.
58
Oysters of the genus Crassostrea and Ostrea are well suited to stable isotopic studies owing to their 59 ability to deposit their shell in isotopic equilibrium with seawater over a wide range of ecological settings, from 60 coastal shelf seas to intertidal areas (Hong et al. 1995; Kirby et al. 1998; Surge et al. 2001) . Moreover, oysters morphological growth rings and striae that can be used as chronological markers in or on the shell (e.g.
66
Lawrence 1988; Kirby et al. 1998) . However, these kinds of periodic structures are not always readily apparent 67 or suitably preserved in all oyster species (Rhoads and Lutz 1980; Lartaud et al. 2006) , and even when growth 68 checks are present they do not always provide reliable annual records of shell growth (Surge et al. 2001 ).
69
Cathodoluminescence (CL) can provide an alternative approach for identifying growth increments within 70 biogenic carbonate shells that are not normally visible using conventional microscopy (Barbin et al. 1991;  71 Barbin 2000) . The bombardment of biogenic carbonates with a cathode ray leads to the emission of photons by 72 manganese ions (Mn 2+ ) resulting in luminescence of the ions within the shell matrix. Experimentally marking 73 oyster shells with MnCl 2 produces an internal fluorescent line that can be detected in the shell under CL 74 (Langlet et al. 2006; Lartaud 2007 
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Immediately upon collection the oysters were carefully opened in the field by cutting through the adductor (Stenzel 1963; Carriker and Palmer 1979; Richardson et al. 1993; Kirby et al. 1998 ).
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Following the methodologies of Langlet et al. (2006) respectively, see Figure 7 ). Only small differences were apparent in the average annual reconstructed ST 193 between oysters of the same age from the same site ( 
